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A  SHORT  REVIEW  OF  THE  THYROXINE  QUESTION. 

Although  the  relation  of  the  thyroid  gland  to  the  metabolic  rate  of  the 
animal  organism  has  been  known  for  some  time,  it  was  not  until  1914  that  the  active 
principle  of  the  gland  was  isolated  by  E.C. Kendall  of  the  Mayo  Clinic.  This  crystal¬ 
line  substance  he  called  thyroxine,  and  he  set  to  work  at  once  to  dotormino  if  possi¬ 
ble  its  structure.  His  principal  articles  dealing  with  this  mattor  are  found  in  the 
Journal  of  Biological  Chemistry  39,  125  (1919)  and  40,  265  (1919),  the  first  of  which 
describes  tho  methods  of  extracting  the  substanco  from  tho  thyroid  gland  and  the 
second  of  which  gives  details  of  crystalline  form  and  tho  chemical  ovidonco  on  which 
Kendall  based  his  contention  that  thyroxine  was 

t ri-iodo-trihydro-botaoxindolo-propionic  acid. 

As  rogards  isolating  tho  substanco,  Kendall  had  obtained  at  tho  time  of  tho 
first  article  in  1919  a  total  of  33  grans  of  thyroxino  from  a  total  of  ovor  3  tons  of 
frosh  gland  material,  chiefly  from  tho  hog.  He  notes  that  there  is  an  enormous 
difforcnco  in  tho  thyroxino  contont  of  different  batches  of  glands.  The  process  is 
essentially  an  alkaline  hydrolysis  of  the  gland  material  to  free  it  from  the  adhering 
fatty  substancos  followod  by  successive  solutions  in  alkali  and  precipitations  with 
acid  (ovon  CO2)  all  of  which  processes  howover  woro  attended  with  numerous  unfore¬ 
seen  difficulties  which  Kendall  and  his  associates  surmounted  with  rcmarkablo 
ingenuity  and  pationce.  To  determine  tho  structure  of  thyroxine,  Kendall  relied  al¬ 
most  ontiroly  on  indiroct  ovidonco,  taking  as  his  starting  points  a)  the  ompirical 
formula  C11H1003NI3,  and  b)  tho  fact  that  v/hon  strongly  heated  with  concentrated 
NaOH  solution  the  odor  of  indolo  is  porciovcd  and  a  pine-splinter  moistened  with  HC1 
is  turned  red  by  tho  vapors  given  off  from  tho  fusion;  this  last  tost  led  to 
Kendall’s  conclusion  that  thyroxino  contained  an  indolo  nucleus.  On  this  basis  ho 
devised  a  structural  formula  in  which  tho  N  was  tho  N  of  the  indolo  nucleus,  and  tho 
non-carboxylic  oxygon  ms  ortho  to  it,  as  in  oxindolo,  but  in  a  highly  labile  con¬ 
dition,  so  that  throe  possible  forms  of  this  thyroxino  could  exist,  namely?- 
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The  indirect  evidence  for  this  formula  v/as  all  drawn  from  tho  combining 
ratios  and  iodine  content  of  certain  addition  compounds,  especially  the  sulphato,  the 
hydrochloride,  the  urcido,  and  the  acetyl  compound;  tho  composition  and  iodino 
content  of  these  substances  pointed  to  a  molecular  weight  of  585,  which  is  the  thoo- 
rotical  molecular  weight  of  the  compound  Kendall  reports  four  determi¬ 

nations  of  the  empirical  composition  for  the  elements  carbon,  hydrogen,  and  iodine, 
and  one  determination  (method  not  stated)  for  nitrogen.  He  reports  a  nitrogen  per¬ 
centage  of  1.66  as  determined  in  the  Van  Slyke  apparatus  with  nitrous  acid.  In  1925 
Kendall  made  his  work  on  thyroxine  the  subject  of  the  Chandler  lecture  of  that  year, 
which  he  was  invited  to  deliver  at  Columbia,  and  which  is  given  in  full  in  Ind.  Eng. 
Chem.  17,  525  (1925).  In  this  article  he  reports  the  synthesis  of  a  large  number  of 
compounds  of  formula  similar  to  his  thyroxine  formula;  and  here  too  he  makes  the 
statement,  "The  empirical  formula  for  thyroxine  is  C^H^oOgNIg.  Th®  evidence  for  the 
empirical  and  structural  formula  has  been  published  elsewhere  and  it  will  suffice 
here  to  note  that  the  work  since  1919  has  confirmed  the  structure  of  thyroxine  as¬ 
signed  at  that  time  in  every  particular,  except  the  position  of  one  of  the  double 
bonds."  The  compounds  he  believed  to  be  related  to  thyroxine  were  all  indole  deriva¬ 
tives,  and  some  had  marked  physiological  activity  in  the  way  of  an  increase  in  ampli¬ 
tude  and  rate  of  respiration,  increase  in  basal  metabolic  rate,  increase  in  pulse 
rate,  and  fall  of  blood  pressure.  He  did  not  hawever  claim  to  have  synthesized 
thyroxine  itself;  and  the  compound  he  described  most  nearly  resembling  it  chemically, 
beta  (4,5,6,  tribrom,  2  oxindolo)  propionic  acid 
did  not  resemble  thyroxine  at  all.  At  all  events,  most  chomists  wore  satisfied  that 
if  the  indole  formula  was  good  enough  for  Kondall,  it  was  good  enough  for  them,  and 
only  a  few  wore  prepared  for  tho  sensation  which  appoarod  in  tho  (British)  Biochemical 
Journal  20,  293  (1926)  in  tho  form  of  two  articlos  by  tho  comparatively  obscure 
chemist  C .R.Harington  of  Cambridge,  England. 

Seldom  has  tho  work  of  a  distinquished  chomist  boon  handled  so  unceremoni¬ 
ously  as  was  Kendall’s  structural  formula,  but  even  provod  his  empirical  formula  to 
ho  incorrect,  giving  thyroxine  four  atoms  of  iodino  instoad  of  throo  ^s  tho  American 
chomist  had  it.  With  regard  to  Kendall’s  formula  Harington  says,  Contained  in  this, 
formula  arc  several  inheront  chomical  improbabilities,  if  not  impossibilities,  but  it 
is  porhaps  not  necessary  to  enter  into  tho  question  further  here,  sinco  a  careful 
study  of  Kendall’s  paper  (J.B.C.  39,  125)  reveals  the  very  slendor  nature  of  the  evi¬ 
dence  from  which  the  formula  is  deduced. 


■ 
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Indcod,  it  is  justifiable  to  say  that  from  a  chemical  point  of  view  there  is  no  evi¬ 
dence*"  Ho  then  points  out  that  the  pine-splinter  tost  fer  indole  means  nothing 
under  tho  circumstances,  and  that  Kendall  had  not  takon  sufficient  precautions  in 
the  combustion  to  insure  the  proper  accuracy  for  his  hydrogen  figure.  Tho  ompirical 
formula  Harington  obtained  is  C^H-qO^NI^.  Tho  yield  ho  obtained  was  20  timos  as 
great  as  was  Kendall's,  but  the  physiological  and  chemical  properties  of  tho  sub¬ 
stance  show  that  he  was  really  working  with  tho  sano  thing  as  was  Kendall,  that  is, 
the  pure  crystalline  active  principle  of  tho  thyroid  gland.  Boforo  describing  his 
experimental  work  Harington  says,  "In  view  of  tho  self-evident  indentity  of  tho  sub¬ 
stance  prepared  by  tho  above  mothod  with  Kendall's  thyroxine,  and  the  proof  just 
mentioned  that  his  proposed  empirical  formula  is  incorroct,  no  further  reference  wilJ 
be  made  to  his  subsequent  publications,  and  tho  work  here  reported  is  to  bo  rogardod 
as  proceeding  from  this  point  onwards  upon  first  principlos."  Tho  socrot  of 
Harington 's  success  lay  in  the  fact  that  he  succeeded  in  stripping  thyroxine  of  its 
iodine  atoms  without  any  disturbance  to  the  rest  of  tho  moloculo;  and  this  ho  did  by 
a  mild  reduction  with  hydrogen  using  a  solution  of  palladious  chloride  in  which  is 
suspended  calcium  carbonate,  (cf.  Busch  cc  Stoovc,  Bor.  49,  1063  -  1916).  By  this 
treatment  (whereby  approximately  four  moles  of  hydrogon  wero  taken  up  by  tho  thyro¬ 
xine)  ho  obtained  a  substance  which  ho  calls  dcsiodothyroxinc,  which  has  tho  empirical 
formula  C^H-j^O^N  and  whoso  reactions  led  him  to  tho  conclusion  that  it  had  the  for¬ 
mula  of 

beta  4(4'  hydroxyphonoxy)  phony 1  alpha  amino  propionic  acid 
or  in  other  words,  tho  para -hydroxy phenyl  other  of  tyrosine;  and  that  thyroxino  it¬ 
self  is  tho  tetraiodo-substitution  product  of  this  compound.  To  confirm  tho  structur¬ 
al  formula  of  tho  dcsiodothyroxinc  (i.e.,  thyroxino  stripped  of  its  halogon)he  start¬ 
ed  from  tho  parent  substance 

4(4'  mothoxyphenoxy)  bonzaldohydc 


ch30  (  )  - 


r 

V 


y  cho 


and  added  on  tho  amino -substituted  side-chain  by  condensing  tho  abovo  substance  with 
glycino  anhydride,  and  also  by  condensing  it  with  hydantoino,  Tho  substanco  result¬ 
ing  from  both  of  thoso  syntheses  proved  to  bo  identical  with  the  dcsiodothyroxinc 
obtainod  from  the  natural  thyroxine.  It  is  worthy  of  note  also  that  both  of  thoso 
most  important  syntheses  wore  made  on  very  small  amounts  of  substanco;  tho  amount  of 
tho  4(4'  mothoxyphonoxy) bonzaldohydc  for  the  condensation  with  glycine  anhydride 
being  only  2.4  grams  and  tho  amount  condensed  with  hydantoino  only  4  grams.  The  whole 
Investigation  is  a  masterpiece  of  logic,  organic  chonistry,  and  tochniquo.  Harington 
has  not  as  yet  stated  with  any  certainty  what  ho  believes  to  be  tho  positions  of  tho 
four  iodine  atoms,  but  is  inclined  to  think  that  they  arc  in  tho  3, 5, 3', 5'  positions, 
making  tho  formula  for  thyroxino  itsolf 
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Tho  last  scono  of  all  that  ends  this  strange  and  ovontful  history  (at  loast 
for  tho  present)  was  an  article  by  Kondall  which  appeared  in  tho  Jour.  Biol.  Chem. 
for  March  of  this  year  (J.B.C.  72,  213  -  1927).  He  ascribes  the  groat  difforonco  in 
yield  botwocn  his  procedure  and  that  of  Harington  to  tho  differing  thyroxino  content 
of  the  thyroid  material  used,  that  originating  in  this  country  giving  such  extremely 
poor  yields,  oven  with  Harington’s  own  method,  that  Kondall  estimates  that  to  extract 
from  this  material  tho  amount  of  thyroxine  Harington  had  available  (about  100  grams) , 
it  would  take  several  years  wo rk  and  an  expenco  of  about  $30,000. 
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kondall. noxt  says,  "The  work  of  Harington  has  shown  that  thyroxine  is  not 
an  indole  derivative  and  one  nay  ask  what  was  tho  evidence  upon  which  the  formula 
suggested  in  1919  was  based."  Ho  then  reviews  briefly  the  evidence,  which  has  boon 
:  ontionod  above,  and  closes  tho  article  with  this  remarkable  sentence:  "I  congratu¬ 
late  Harington  on  bringing  to  a  successful  close  tho  identification  and  synthesis 
0*  one  of  tho  nost  interesting  substances  known." 

This  whole  controversy  is  one  of  tho  nost  interesting  in  recent  chonical 
history,  and  several  observations  cannot  but  claim  our  attontion.  First,  it  rebounds 
greatly  to  tho  credit  of  both  Harington  and  Kendall,  tho  f  ormer  for  his  skill  in 
attacking  and  solving  tho  problem,  and  tho  latter  for  his  excellent  pioneer  work  up¬ 
on  it  and  for  his  graceful  yiolding  to  tho  ovidonco  against  him.  Second,  from  tho 
stand-point  of  tochniquc,  it  shows  what  caro  must  be  taken  in  running  combustions  on 
substances  rich  in  halogen.  Third,  it  illustrates  how  difficult  it  is  to  considor 
evidence  against  a  hypothosis  which  one  has  developed;  thus  although  Kondall  could 
not  get  any  significant  amount  of  nitrogen  out  of  indolo  or  isatin  via  tho  Van  Slyko 
reaction,  this  method  yielded  him  1,66%  N  from  thyroxino  itself;  but  his  total 
nitrogon  analysis  and  his  gonoral  prepossession  in  favor  of  an  indolo  nitrogon  atom 
did  not  allow  him  to  regard  this  largo  percentage  of  amino  nitrogen  as  coming  from 
an  NH2  group.  (Harington  docs  not  report  rosults  of  tho  Van  Slyko  reaction  on  thyro¬ 
xino  itself,  but  states  that  dosiodothyroxino  yiolds  all  its  nitrogen  by  this  nothod) 
Finally,  it  shows  that  if  ono  can  attack  by  superior  ovidonco  tho  goncrally  accoptod 
conclusions  of  oven  a  vory  distinguished  scientist,  ho  will  not  bo  acting  without  an 
oxcollcnt  procodont  supplied  by  this  controversy  ovor  thyroxino. 

Tho  roador  will  noto  that  up  to  the  present  writing  no  ono  has  claimed  to 
have  synthosizod  thyroxino  itself;  and  of  course  until  this  has  been  done  and  the 
product  chocked  by  physiological  tosts,  tho  question  will  not  havo  boon  sottlcd  for 
good. 

Francis  \7.  Power,  3.J. 

Woodstock,  Md. 


THE  CELLO  ID  IN  METHOD. 

In  the  histological  technic  course  the  modified  colloidin  method  outlinod 
acre  was  found  well  adapted  in  obtaining  tho  gonoral  results  desired  from  the 
studonts.  Tho  method  was  taken,  as  given  in  Jeffrey's  "Anatomy  of  Woody  Plants",  and 
the  modifications  worked  out  by  Mr.  Malunphy  of  the  Department  of  Biology  Holy  Cross 
Collogo.  Last  year  it  was  used  only  for  botanical  work,  but  this  year  it  was  tried 
also  on  tho  animal  tissues,  and  gave  good  rosults. 

The  tissue  is  fixed  in  chrom  -  acotic  acid  for  twenty  four  hours.  It  is 
ossential  to  remove  tho  air  in  order  to  obtain  perfect  infiltration.  This  may  bo  cone 
by  a  faucet  pump.  Tho  tissuo  is  passed  through  the  following  series  of  alcohols,  15/0, 
35$,  50$,  70$,  85$,  95$,  and  100$,  remaining  in  each  percentage,  twonty-four  hours. 

To  prepare  colloidin  for  embedding,  it  must  be  dried  thoroughly ,  then  dis¬ 
solved  in  equal  parts  of  ether  and  absolute  mothyl  alcohol.  A  percentage  series  of 
colloidin  are  used  2$,  4$,  7$,  10$,  13$,  16$.  These  arc  made  by  dissolving  in  100  cc 
of  oqual  parts  of  ether  and  alcohol,  2  grams,  4  grams,  7  grams  etc  of  colloidin. 

The  tissuo  is  removed  from  the  100$  alcohol  and  placed  in  a  small  wide 
mouth  bottle,  enough  2$  colloidin  being  poured  over  tho  tissuo  to  cover  it.  The 
bottlo  is  then  corked  and  tho  cork  wired  on.  A  pioco  of  heavy  coppor  wire  is  run  a- 
round  tho  nock  of  tho  bottlo,  two  loops  of  oars  being  turned  up  opposite  to  each 
other.  (This  wiro  must  not  bo  able  to  move  on  tho  nock  of  the  bottle) .  Noxt  pass  a 
pioce  of  wiro  through  the  loops  ovor  the  cork  and  twist  its  ends  together.  Then  the 
bottle  is  placed  in  a  constant  temperature  even  at  56°  C  for  twenty-four  hours.  In 
ronoving  from  tho  oven  the  bottlo  must  bo  allowed  to  cool,  outside  tho  -von,  for 
minutes.  If  cork  is  removed  immediately,  tho  colloidin  being  under  pressure,  will 
foam  out,  and  tho  tissue  becomes  dry  and  worthless. 
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After  this  pour  off  the  2 j  solution  and  replace  by  the  4%  solution,  re¬ 
wire  the  bottle  and  replace  in  oven  for  sane  length  of  tine.  This  procedure  i3  tho 
sano  for  the  remaining  percentages  of  cclloidin.  (All  tho  percentages  of  colloidin, 
save  tho  2/o,  can  be  poured  back  into  thicr  stock  bottlos  for  further  use).  After  th 
tissue  has  been  in  16%  colloidin  for  twenty-four  hours,  it  should  bo  left  outside 
the  oven  unstopperod  for  another  twenty-four  hours.  By  the  consequent  hardening  of 
tho  colloidin,  the  tissue  acquires  a  matrix.  Remove  with  forceps  the  tissue  and  sur 
rounding  colloidin,  placing  in  chloroform  for  several  hours.  After  this  it  can  bo 
kept  indefinitely  in  a  solution  of  equal  parts  of  70 %  alcohol  and  glyccrino. 

Duo  to  tho  placing  in  tho  oven,  tho  vaporization  of  the  cthor  and  alcohol 
puts  tho  colloidin  under  pressure,  causing  it  to  fill  tho  smallest  intorsticos  of 
tho  tissue  very  thoroughly. 

In  sectioning,  the  sledge  microtome  is  used.  If  tho  tissue  is  small,  it  is 
runted  on  a  small  wooden  block.  Place  a  drop  of  10%,  cclloidin  on  the  block  orient 
the  tissue  in  this  drop,  pour  more  10^  colloidin  over  the  tissue,  and  drop  in  chloro¬ 
form  for  ton  minutes.  Then  clamp  in  microtome. 

In  cutting  both  tissuo  and  knife  should  bo  well  v;ct  with  95%„  alcohol.  Sec¬ 
tions  should  bo  stained  and  cleared  in  Syracuse  watch  glasses.  Tho  cclloidin  should 
not  bo  removed  from  the  sections  sinco  it  forms  an  oxcollent  means  of  maintaining 
structural  relations,  it  is  transparent,  and  does  not  stain  to  any  appreciable  dcgroc 
To  prevent  the  100%o  alcohol,  used  in  clearing,  from  dissolving  tho  colloidin,  a  for/ 
drops  of  chloroform  should  be  added. 

To  one  unfamiliar  with  tho  method  it  may  soon  a  long  and  tedious  one,  it 
docs  require  more  tine  and  effort  than  tho  parffin  method  but  the  results  aro  excel¬ 
lent,  and  compensate  for  tho  offort.  VJhen  followed  carefully,  sections  of  six  nicronr 
are  consistently  cut. 

A. J.MacCormack,  S.J. 

Holy  Cross  Collcgo 
Worcester,  Mass. 


THE  NASCENT  STATE 

An  element  was  said  to  bo  in  tho  "nascent  stato"  when  it  was ^ in  a  free 
state  just  liberated  from  a  compound,  i.e.  it  was  in  the  atomic  instead  of  the  nolo-^ 
cular  stato.  As  described  in  the  Latest  edition  (1925)  of  Nowell’s  Collego  Cemistry 
"The  froo  atom  is  in  a  more  active  chemical  state,  called  the  nascent  stat£,  bocausc 
an  atom  of  oxygon  just  liboratot  from  a  compound  is  ready,  so  to  speak,  to  oxidize. 
The  expression  would  seem  to  bo,  to  say  tho  least,  in-accurate;  ana  in  later  toxt 
books  such  as  "General  Inorganic  Chemistry"  by  M.Cann on  Sneed  of  tho  Univorsity  of 
Minnesota  (Ginn  and  Company  1926)  and  Kendall’s  revision  of  Smith's  "Inorganic 
Chemistry"  (tho  Century  Company  1927).  Tho  expression  is  not  used.  For  the  sake  ol 
our  readers  who  may  not  have  tho  latter  book  tho  paragraph  in  which  Konaall  sum¬ 
marises  his  arguments  aqainst  tho  existence  of  a  "nascent  state  is  given  henco.  ^ 

"It  is,  in  any  case,  time  that  tho  term,  and  the  idea  of  "nascent  oxygon’ 
should  be  eliminated  from  tho  science.  This  matorial  is  al-togothor  inaginary  it  las 
never  boon  isolated  or  studied  quantitatively.  If  it  is  an  allotropic  form  of  oxygon, 
it  must  have  properties  and  a  degroe  of  activity  that  can  bo  defined  quan  i  -  ivg  y. 
But  this  cannot  bo  dono  because  it  has  not  always  tho  same  activity.  Then  ll  all 
oxidizing  agents  perform  thicr  oxidizing  by  moans  of  "nascent  oxygon  it  is  curious 
that  ozone  oxidizes  indigo  instantly  and  oasily,  while  hydrogen  peroxido  does  , 
also  that  chloric  acid  HCIO3  oxidizises  hydrochloric  acid  rapidly  while  perchloric 
acid  HCIO4  does  not.  If  we  moan  that,  when  the  free  elements  are  not  present  *  ' 

compounds  containing  thorn  interact  wo  must  assume  that  tho  c  emends  «.re  in 
condition,  then  wo  should  be  consistant,  and  explain  the  action  0  su  P  _ 

sodium  chloride  as  being  duo  to  nascent  chlorine  and  nascent  hydrogen.  All  aoubl 
decompositions  would  demand  tho  samo  mode  of  oxplaination. 
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Finally,  since  ovcry  oxidation  is  accompanied  by  a  reduction,  when  v;o  as- 
„uno  tho  proscnco  of  nascont  oxygon,  to  bo  consistant  v;o  ought  to  assume  the 
presence  of  nascont  hydrogen  also  each  such  ease  involves  a  twin  birth.  Tho  con¬ 
ception  will  not  bear  caroful  examination."  Ho  says  further  that  "The  logical  oxpla 
nation  of  such  differences  in  behaviour  is  to  bo  found  in  a  study  of  oxidation-re¬ 
duction  reactions  and  tho  various  energy  changes  which  they  involve".  And  he  givos 
as  an  example  tho  oxidation  of  isatin  by  hypochlorous  acid  H0C1  according  to  tho 
equation; 

C16N10N2°2  +  2H0Cl->  2CqH5N02  +  2HC1  +  20,400  cal. 

Tho  oxidation  of  isatin  by  oxygon  if  it  could  bo  carriod  out  diroctly 

would  yield  1,800  calories  of  energy  in  the  oxidation  of  indigo  by  hypochlorous  acid 

tho  acid  is  first  decomposed  into  hydrochloric  acid  end  oxygon  thus: 

2H0C1-T  2HC1  +  02  +  18,600  cal. 

Tho  oxygon  liberated  from  tho  hypochlorous  acid  then  oxidizes  tho  indigo. 

Ho  points  that  all  tho  facts  of  tho  oxidation  of  iso.tin  can  bo  accounted  for  by  tho 
activity  of  the  hypochlorous  acid  on  account  of  its  largo  store  of  free  energy.  Me  i  ^ 

that  tho  total  calories  20,400  of  tho  first  cqun.tion  is  tho  sum  of  the  hoat  of  de¬ 

composition  of  hypochlorous  acid  and  of  tho  hoat  of  oxidation  of  indigo  18,600  plus 
1,800.  The  full  discussion  will  bo  found  in  Kendall -Smith' s  Inorganic  Chomistry, 
pagos  273,  432,  592. 

M.J.Ahorn,  S.J. 

Fnirview, 

Y/oston,  Mass. 

OURS  AT  THE  SEISMOLOGICAL  MEETING  AT  CAMBRIDGE  MASS . 

Tho  second  annual  mooting  of  tho  Eastern  Section  of  the  Soisnological  So¬ 
ciety  of  America  took  place  at  tho  Massachusetts  Institute  of  Technology  Cambridge 
Maaa,  on  May  4th  and  5th.  Fr.  J.B.Macolwano  of  St.  Louis  University,  Chairman  of  tho 
Soction  presided  with  tact  and  with  evident  satisfaction  to  all.  A  number  of  intcrost 
ing  papers  v/oro  read.  Fr.  F.A.Tondorf  of  Georgetown  University  gave  an  account  of 
sono  of  tho  early  earthquakes  mentioned  in  history  which  was  received  with  marked  in- 
torost.  He  dwelt  particularly  upon  tho  earthquakes  mentioned  in  the  biblo.  Fr.  Joliat 
of  St.  Louis  University  gave  an  illustrated  description  of  two  now  Seism  graphic 
Stations  at  his  University.  Fr.  Ropotti  of  St.  Louis  University  present cd  an  account 
of  his  studios  of  fast  surface  wave  in  tho  earthquake  of  Juno  26th  1924.  Thoro  were 
throe  papors  of  interest  by  men  who  aro  not  professional  seismologists.  Mr.  J.R. 
Freeman  of  Providence  R.I.  a  well  known  civil  engineer  spoke  first  of  the  need  of 
seismograph  data  for  the  guidanco  of  structural  onginoors.  Ho  seemed  to  think  that 
the  data  furnished  by  the  instruments  in  our  observatories  of  little  use  to  practical 
ongineor.  Tho  latter  one  built  on  concrete  piers  anchored  to  solid  rock  whereas  ohe 
engineer  wishes  data  that  will  help  him  when  ho  has  to  put  structures  on  soft  soil 
v/ith  bod  rock  many  feet  below.  Ho  thought  there  was  a  need  for  a  simple  inexpensive 
instrument  which  could  be  put  in  every  fire  station.  Ho  also  spoko  on  data  available 
as  a  basis  for  earthquake  insurance.  He  dwoltin  this  connection  on  the  San  Francisco 
catastrophe  and  shov/od  pictures  of  many  high  buildings  sinco  croctcd  in  tho  city 
commendable  courage  and  profiting  as  far  as  possiblo  by  the  lessons  taught  by  the 
disaster.  Professor  Spofford  of  the  department  of  civil  onginooring  at  Tech  also 
discussod  the  various  typos  of  structures  best  fitted  to  rosist  earthquakes.  There 
pro  several  papers  on  Now  England  Earthquakes  in  tho  past  and  the  prospects  for  the 
m'turc.  Thus  Dr.  Keith  of  tho  U.S. Geological  Survoy  discussed  the  recent  scrios  of 
.'low  England  Earthquakes  and  professor  Mather  of  Harvard  spoke  of  some  of  the  early 
earthquakes  of  this  region  mentioning  particularly  tho  period  of  groat  activity  in 
the  18th  century  resulting  in  tho  quakes  of  1727,  1744  and  1755. 
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Ho  sconod  to  thin!;  thr.t  ainilnr  activity  is  quite  possible  in  the  future, 
lir.  Crosby  discussod  tho  various  districts  of  Boston  uith  reference  to  oarthquoko 
stability,  nt  tho  oloction  of  officers  Fr.  lSacote.no  •..•as  again  elected  chairmn.  Frr 
Ahern  and  Brock  of  Boston  and  Mr.  Tynan  of  Fordhan  alsj  attended  tho  mooting. 

PUBLICATIONS 

In  tho  May  number  of  Popular  Astronomy  Fr.  J.McCabo  has  a  biographioal 
skotch  of  tho  lato  r.  Riggo  proccdod  by  a  full  page  portrait  which  servos  as  a 
front  is -piece.  Vo  learn  from  it  that  Fr.  Rigge  was  born  in  Cincinnati  in  1857  and 
entered  the  Socioty  in  1875.  His  interest  in  astronomy  was  duo  in  largo  moasuro  to 
r,  Hodrick  ono  of  his  class  mates  in  philosophy  at  .oodstock.  Ho  taught  scionco  and 
lathonatics  at  St.  Ignatius  College  Chicago  during  his  regency  and  returned  to  Y/ood- 
.itock  for  thoology  v/hcro  ho  was  ordained  by  Cardinal  Gibbons  in  1890.  After  teaching 
mathematics  and  astronomy  at  tho  St.  Louis  scholasticatc  ho  spent  a  year  at  George¬ 
town  working  with  Fr.  Hagen.  From  1896  until  his  death  he  7/as  stationed  at  Creighton 
University  Omaha,  where  ho  helped  to  build  up  tho  science  department  and  the  observa¬ 
tory.  Ho  was  a  frequent  contributor  to  scientific  journals  and  was  frequently  con¬ 
sulted  by  the  press  and  by  others  upon  nattors  of  astronomical  intcrost.  For  many 
years  he  furnished  the  maps  and  data  for  Eclipccs  and  Occultations  for  Popular  As¬ 
tronomy.  As  an  ovidcnco  of  his  versatility  Fr.  McCabe  recalls  an  incident  which  was 
much  commented  upon  at  tho  time  and  is  worth  quoting  again.  Tho  occasion  was  "Y/hon  ho 
made  the  sun  give  proof  that  tho  evidence  brought  against  a  cortain  man  could  not  bo 
true.  Tho  nan  was  charged  with  placing  an  infernal  machine  (a  dynanito  bomb  in  a  suit 
ease)  on  tho  porch  of  ono  who  was  supposed  to  be  his  enemy,  and  two  girls  who  woro 
the  solo  witnesses  testified  that  they  saw  tho  man  on  tho  porch  about  3  o'clock  P.M. 
The  suitcase  was  placed  on  the  porch  botween  2  and  3  o( clock.  Now  those  girls  had 
boon  at  a  church  a  nilo  away  and  while  thoro  they  fornrd  part  of  a  group  photograph. 
This  photograph  had  a  shadow  upon  its  surface.  Tho  year  was  1910,  and  tho  date  May  22. 
From  tho  shadow  Fr.  Riggo  declared  that  tho  photograph  had  been  snapped  within  a 
ninuto  of  tv/onty  and  one  half  minutes  after  three.  On  tho  annivorsary  of  tho  picturo 
anothor  tost  photograph  proved  that  Fr.  Riggo  had  named  the  timo  within  a  quarter  of 
a  ninuto.  Tho  accused  man  was  freed". 

Fr.  Rigge' s  two  books  "Tho  Graphical  Construction  Of  Eclipses  and  Occul¬ 
tations"  and  Harmonic  Curves"  have  already  been  mentioned  in  those  pages.  Tho  May 
■  umber  of  Popular  Astronomy  also  has  his  last  articlo  on  tho  "Total  Eclipse  of  the 
•  oon  1927,  June  14-15".  In  the  same  nunbor  tho  secretary  of  tho  Anorican  Association 
of  Variable  star  Observers  states,  "Fr.  E.C. Phillips  of  tho  Georgetown  College  Obser¬ 
vatory  contributes  for  tho  same  timo  to  our  columns.  It  will  bo  recalled  that  it  was 
at  this  observatory  that  Fr.  Hagen  carried  on  much  of  his  monumental  work  on  variable 
stars  and  their  comparison  star  sequences".  Ho  rofors  to  observations  made  on  variable 
stars  by  Fr.  Phillips  and  not  to  articles  he  has  contributed  to  this  journal  in  tho 
past. 

Popular  Astronomy  for  Juno- July  has  an  articlo  by  Fr.  Hagen  on  Tho  Vllth 
Series  of  the  Atlos  Stellarum  Variabilium" .  and  an  articlo  with  maps  on  the  "Occulta- 
tion  of  Saturn  by  the  Moon  1927,  July  10th"  by  Fr.  E.C. Phillips  and  Mr.  J.Blatchf ord. 

The  excellent  "Revue  dcs  Questions  Scientif iquos"  a  quarterly  published  by 
the  Sociote  Scicntifique  do  Bruxelles  and  edited  by  Fr.  H.Dopp  (Prov.  Belg.)  of 
Louvain  has  always  had  a  number  of  Jesuits  among  its  contributors.  Tho  January  numbor 
has  a  long  note  by  Fr.  Bosnans  "Apropos  dc  la  Corrospondanco  de  Descartes  avee  Con- 
statin  Huygens"  with  reviews  by  Fr.  Dopp,  Bosnans,  Fallon  etc.  The  April  number  has  a 
continuation  of  a  long  articlo  by  FR.  Dopp  on  "L'Elcctricito  Atnosphoriquo".  Tho  com¬ 
plete  article  has  recently  boon  published  as  a  separate  brochure  of  which  tho  author 
Las  kindly  sentus  a  copy.  It  gives  a  good  summary  of  our  present  knowledge  of  this 
subject.  There  is  also^a  report  of  tho  "Etudes  do  goophysiquo.au  XIV  Congres  geolo- 
giquo  int or national"  by  Fr.  Nounann  director  of  tho  soismological  station  at  Cartuja 
in  Granada. 
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Our  readers  will  rononbor  that  Fr.  Depp  attended  our  mooting  at  Goorgotov/n 
last  summer.  Isis,  tho  organ  of  the  History  of  Scioncc  Society  has  an  article  in  its 
February  nunbor  by  Fr.  Bosnans  (Prov.  Bolg,)  on  "Andro  Tacquct  S.J.  ot  son  Traito 
d ’Arithnotiquo  thooriquo  ot  practiquo".  Ho  gives  an  account  of  his  life  and  rofors 
to  his  treatise  "Dos  Cylindros  ct  dcs  Annoaux"  and  to  his  mathematical  texts  ono  of 
which  tho  "Slomonts  do  Goonotrio"  was  used  in  many  schools  until  tho  end  of  tho  18th 
oontury  not  only  in  tho  Netherlands  but  also  in  England.  Tacquot  correspond od  with 
tho  famous  Dutch  physicist  and  mathematician  Huyghons.  Bosnians  says  that  in  1660 
Huyghons  undo  a  spocial  journey  to  Antworp  to  visit  Tacquot.  "Tho  Josuit  was  im¬ 
mediately  captivated  by  tho  charm  of  his  young  visitor.  Thoir  cordial  and  confi¬ 
dential  conversations  ranged  not  only  over  mathomatics  and  tho  scioncos  but  also  ovor 
philosophy  and  religion.  Tacquot  at  tho  end  was  so  improssod  that  ho  boliovod  ho  had 
almost  brought  Huyghons  to  Catholicism.  But  this  urns  pure  illusion". 

Fr.  Luis  Rodos  diroctor  of  tho  Observatorio  del  Ebro  who  spont  somo  timo 
in  our  American  provincos  studying  astronomy  has  recently  published  a  work  ontitlcd 
"ElFirmamonto,  Exposicion  Razonada  Y  Profusanonto  Illustrada  do  los  Conocimiontos 
Actualos  sobro  ol  Cosmos".  Tho  prico  is  given  as  64  posotaB  or  10  dollars.  It  may  bo 
ordered  from  the  Observatorio  del  Ebro  Tortosa  Spain. 

The  Wiloy  Bulletin  for  Hay  1927  in  its  California  Supplement  gives  a  view 
of  O'Connor  Hall  at  Santa  Clara  v/ith  a  portrait  of  Fr.  C.J. McCoy  prosidont  of  tho 
University,  Popular  Mechanics  for  July  has  a  short  articlo  on  Fr.  Ricard  of  Santa 
Clara  v/ith  his  portrait  and  his  arrangomont  for  drawing  sun  spots. 

"Thomas  Edward  Murray,  L.L.D.  '18,  An  Appreciation"  by  Rov.  F.A.Tondorf, 

Goo  r  got  own  Collogo  Journal.  May  1927. 

RADIO  TALKS  BY  FR.  K.J. AHERN. 


By  invitation  of  Mr.  17, E. Burton,  tho  Superintendent  of  Broadcasting  of 
nation  YfflEI  conducted  by  the  Edison  Illuminating  Company  of  Boston,  Fr.  Ahorn  of 
Boston  has  boon  giving  a  sorios  of  six  talks  from  that  station  on  tho  gonoral  subject 
of  "Scionco  and  Religious  Boliof".  Tho  talks  aro  given  on  succosivo  Friday  ovonings 
from  9.30  to  9.50  according  to  tho  following  schedule: 

May  20th,  Historical  Glimpses  of  tho  Contacts  of  Scionco  and  Thoology. 


May  27th,  Astronomy  and  Religious  Boliof. 

Juno  3rd,  Goology  and  Religious  Boliof  with  Spocial  Rofcrcnco  to  tho 
Bible. 

Juno  10th,  Biology  and  Religious  Boliof  with  a  discussion  of  Evolution. 
Juno  17th,  Physics  and  Religious  Boliof. 


Juno  20th,  Chomistry  and  Roligious  Boliof. 

In  all  thoso  talks  not  only  is  emphasis  placod  on  corroct  philosophical  and 
theological  principles,  but  as  many  as  possible  of  tho  groat  discoverers  and  workers 
in  all  thoso  branches  of  sciences  who  wore  either  Catholics  or  ’Utspokon  Christians 
aro  onumoratod  and  thoir  achievements  described.  Judging  from  tho  largo  numbor  of 
favorable  comments  received,  both  orally  and  by  letter,  tho  talks  are  being  listened 
to  v/ith  profit  by  many  thousands.  At  least  two  men  have  boon  so  influenced  that  one 
Of  thorn  is  on  the  way'  to  convocation  to  tho  church  and  tho  other  to  return  to  the 
practice  of  the  faith  which  he  had  abandoned  largely  because  of  appa  rent  difficulty 

from  scioncc,  „  ,  ,  , 

tfo  may  add  that  in  addition  to  his  work  at  .oston  Fr.  ..horn  has  also  boor, 
lecturing  on  Astronomy  and  Goology  at  Holy  Cross.  Ho  has  also  lectured  before  various 
organizations  during  the  year  on  the  gonoral  subject  of  scionco  raid  religion.  Mo  aro 
indobtod  to  Fr.  Ahorn  for  tho  following  notos  of  intorost. 
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RESEARCH  AT  PRINCETON  UNIVERSITY 

On  May  10th  concr-stonos  wore  laid  of  tv;o  now  buildings  at  Princoton  Uni- 
vorsity,  a  chemistry  building  and  an  onginooring  building.  Part  of  tho  colobration 
connected  with  this  ovont  a/as  an  oxhibit  of  somo  of  tho  results  of  chomical  roscarch 
carried  on  at  tho  university.  One  of  tho  most  significant  oxhibits  was  of  tho  appa¬ 
ratus  used  in  tho  oxporimonts  of  Dr.  Hugh  S.  Taylor,  Profossor  of  Physical  chomistry 
at  Princoton,  and  his  associates,  on  tho  disintegration  of  moloculcs  into  atoms  and 
tho  broaking  up  of  moro  complex  organic  compounds  into  simpler  onos  by  oloctrically 
oxcitod  morcury  atoms.  Essentially  tho  apparatus  consisted  of  two  tubos  ono  within 
tho  othor.  Tho  innor  one  was  of  quartz  glass,  tho  outor  ono  of  Pyrox  glass.  Tho  outor 
ono  was  fillod  with  morcury  vapor  under  intonco  oloctrical  oxcitation,  while  through 
tho  innor  tubo  the  various  olomontary  gasos  or  organic  compounds  in  tho  vapor  stato 
woro  passod.  Tho  onorgy  given  out  by  tho  oxcitod  morcury  vapor  brought  about  tho 
disintegration  of  tho  substances  in  tho  innor  tubo,  tho  products  boing  oxaminod  by 
spectroscopic  moans. 

A  Thermo-  chemical  chock  on  tho  spoctroscopic  results  was  boing  dovisod. 
Very  littlo  has  boon  published  on  those  rosoarchos,  but  it  is  beliovod  thoy  will 
yiold  important  cluos  to  tho  proportios  of  tho  molocular  and  atomic  states  of  tho 
olomonts. 

Fr.  Ahern  was  present  at  tho  colobration  as  a  dologato  of  tho  North- 
oastorn  Soction  of  tho  Amorican  Chomical  Society,  of  Holy  Cross  Collogo  and  of  - oston 

RECENT  SCIENTIFIC  HONORS  TO  SOME  OF  OURS 

At  tho  annual  mooting  in  May  of  Tho  Northeastern  Soction  of  tho  American 
Chomical  Society,  Fathor  Strohavor  '..as  oloctod  a  Director  of  the  Soction,  Fathor 
Hohman  was  ro-oloctod  Councillor,  and  Fathor  Ahern  was  appointod  to  tho  Rccoption 
Committoo  for  tho  convontion  of  tho  Amorican  Chomical  Society  at  Boston  in  Soptomber 
1928.  Tho  lattor  was  a  member  of  tho  Nominating  Committee  of  tho  Geological  Socioty 
of  Boston  for  tho  rocont  mooting  of  tho  Eastorn  Soction  of  tho  Soismologival  Society 
of  Amorica, 


AN  ASTRONOMICAL  SUPPLY  HOUSE 

Tho  Eastorn  Scionco  Supply  Company  P.O.Box  1414,  Boston,  Massachusetts 
spocializos  in  equipment  for  tho  teaching  of  Astronomy.  Tho  company  has  dovisod  and 
construct od  somo  novol  and  oxcollcnt  apparatus  for  which  thoy  have  just  issued  a  ..ell 
illustrated  catalog.  Some  of  this  apparatus  will  bo  shown  during  tho  scionco  convon¬ 
tion  this  summer.  Moanwhilo  those  intorostod  should  send  for  tho  catalog. 


QUOTATIONS 

1.  In  his  now  (1927)  "Elomontary  Physical  Chomistry"  Dr.  Hugh  S. Taylor  has 

put  on  tho  page  following  tho  titlopago  tho  following:  ... 

"It  is  also  time  that  man  soos  moro  of  their  origin;  for  thoir  origin  is 
a  part  of  thorn  and  indood  tho  most  important  part  of  thorn.  Thus  thoy  bocomo  more 
oxtraordinary  by  boing  oxplained.  Ho  has  moro  wonder  at  thorn  but  l°ss  oar."'  . 
for  a  thing  is  really  wonderful  whon  it  is  significant  and  not  when  it  is  insignifi¬ 
cant".  G.K.Chcst orton — "St.  Francis  of  Assisi".  .  _  _  ,  , 

2.  In  an  address  ontitlod  "Creativo  Co-ordination"  dolivoroa  on  Juno  3rd  at 
the  University  of  Chicago,  Dr.Michaol  I.PUpin  of  Columbia  University  said: 

"The  only  thing  that  scionco  can  say  to-day  is  that  Goa  croatod  lifo  — 
Scionco  has  so  informed  tho  montal  attitude  of  non  that  to-day  instead  oi  boing 
athoists  and  agnostics  we  must  boliovo  in  God  . 
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nOur  souls"  ho  added,  "have  the  powor  of  croating.  Sinco  ny  soul  can 
croato  why  cannot  v;o  believo  in  a  Suprono  Creator?" 

Fr.  M. J.Ahorn,5. J. 

Fairviow, 

'.<ost on,  Mass 

Tho  Scicnco  Summer  School  will  bo  hold  at  Holy  Cross  Collogo,  .orcostcr, 

Mass. 

Tho  Eastern  Section  of  tho  Jesuit  Scientific  Association  will  hold  its  an¬ 
nual  mooting  at  tho  new  Scholasticato,  Fairviow,  A'oston,  Mass.,  on  August  12  and  13. 


ADD  DUM  TO  PUBLICATIONS. 

Tho  Scientific  American  for  July  gives  a  picture  of  Fr.  Ghorzi  (Prov.  of 
’.ancc)  of  tho  Zi-Ka  Woi  Observatory  standing  besides  his  V/iochort  Soisnograph  with 
.  China  man  who  is  probably  ono  of  his  assistants.  Tho  descriptive  notice  states  tho 
Tho  Jesuits  incline  rather  strongly  to  Scicnco,  ospocially  earthquake  science." 


